A potential mucus precursor in Tetrahymena wild type and mutant cells.
By using an antibody to a specific mucus polypeptide (34 kDa) to study whole cell extracts of both a secretory mutant (SB281) and wild type (wt) Tetrahymena, we demonstrate that a 57-kDa polypeptide is a probable precursor to the 34-kDa secretory polypeptide. We postulate that the precursor accumulates in the mutant cells because it cannot be cleaved. This mutant contains no recognizable mature secretory granules (mucocysts). By immunoelectron microscopy, the 34-kDa polypeptide was localized in wt cells specifically to the mature mucocysts and to their released products. Localization in mutant cells occurred in two different types of cytoplasmic vesicles: small electron dense vesicles (0.3-0.5 microns in diameter) and large electron lucent vacuoles (1.2-3.5 microns in diameter). Immunoblot analyses of homogenates of mutant and wt cells with the anti-34-kDa serum revealed a dominant band in the mutant at Mr 57 kDa whereas the wt showed a dominant band only at Mr 34 kDa. Furthermore, the 57-kDa polypeptide is immunoprecipitated with anti-34-kDa serum from the mutant cell. Further evidence for a precursor relation of the 57-kDa polypeptide in mutant cells to the 34-kDa mucus polypeptide of wt cells was obtained by the use of drugs (monensin, chloroquine, NH4Cl) that block secretory product processing in wt cells. Extracts of drug-treated wt cells showed the presence of a 57-kDa cross reacting band even after 18 h of incubation in growth medium whereas untreated control cells contained the 34-kDa mature protein almost exclusively. These results indicate that processing of the precursor to the 34-kDa polypeptide occurs in an acidic compartment(s) possibly in either the trans Golgi network, or condensing vacuoles or both.